Role of sucrose in the fitness of Streptococcus mutans.
Dental caries has been closely linked to fermentable carbohydrates as key environmental factors. Sucrose has been identified as the most cariogenic carbohydrate. Streptococcus mutans, considered to be the primary pathogen causing dental caries, is able to utilize sucrose as a nutrient source, partially for the production of intracellular storage components and for the production of extracellular glucans via the glucosyltransferases GtfB, GtfC, and GtfD. The following study explores the competitiveness and fitness of S. mutans when grown with different concentrations of sucrose. Growth competition with oral streptococci and antimicrobial susceptibility in static biofilm models grown without sucrose or with 0.1% or 0.5% sucrose were investigated using confocal laser scanning microscopy. The numbers of surviving S. mutans of both wild-type and an isogenic Gtf-negative mutant after antimicrobial treatment were determined as colony-forming units. S. mutans was able to establish microcolonies with increasing sucrose concentration in the presence of other streptococcal competitors during biofilm development. The antimicrobial susceptibility decreased when sucrose was available as substrate and was dependent on the presence of the Gtfs. The increased resistance against antimicrobial treatment was associated with the availability of sucrose, but was not influenced much by the concentration used during this study. The resistance was strongly associated with the Gtf activity, excluding any intracellular metabolic effect of sucrose in the resistance mechanism.